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(54) IMPROVEMENTS IN AND RELATING TO BORE HOLE 
DRILLING 

D^PBTOOLi^^l 0 ? 18 Furthermore, it i. essential to ensure b 

E?SSS*SMr»«i OBssaaasstssia 

oceans 

eamta»tory drUHng comprising Griffin* s 
hole and moeldfaig a tcfcmg iroind tbawett 

drilling ol the hole, the tube^ww^mi 

According to another aspect of die 
pf Sf°i *vcntion there li provided a 

diiffing .hole by paising » ddmSgtooi 
downwardly through the earth, mou&nt a 
tufcng wound fhu wall of tlm drllledhole 
simultaneously with tie downward 



" ~ *»**«*w-rai|5Q, XVI* 10 cine 

France do hereby declare the invention, 
for winch we pray that e patent 
may be granted to us, and the 

S C fe°l!y y^&J 1 Performed, 
to be particularfy described in and by the 
following statement: — 

Thft present tevention 1ft concerned with 
exploratory drffiing and m jpejrtkulsr to the 
protection of adrlUed holTagelnit caving 
m and ingress of water. 

Known method*, in spite of die progress 
achieved, all have the common darao- 
temtiD of protecting the drilled hole against 
caving in of the strata passed through by 
meant of tubea^which er£ sent downw tS 
Effing descends. This type of paction 
which is costty, due both to the time 
required to pace the tubes in position and 
the mandhawiling involved and to the cost 
***** * P»«teolaTly trouble- 
some tn the case where dr&Hag methods 

be ?*?l KO °* » *°*» °* power, due to 
tool drive shaft 



hole, is added 
Hiis logs of 
because thii 



rubbing of the 
against the walls of the _ 
to the above disadvantaj 

picwer may be conxidera__ . ,,,,, 

shaft may be as much as several miles in 
lenat^uri thermore, when the tools require 
to tbelrlve 
*haf^ which comprises lengths of rod 
screwed one into the other* tod unscrew it 

-flSSJrW 5 °*****ob> driMng called 
I^^^^J^f^ * advamcc over 
rotary methods because *ho drive shaft is 
repjeced by a flexible annoured hose for the 
tool driving motor and the JXeotfbie hose can 
5° woood m> or unwound by means of a 
ejjim. In addition, the space taken up by the 
d rilling pl»tf orm can be reduced to *fa». 
However this method does not dlspenae witfa 
^L^Jt ***** ^.^flediofc using 
steel tabes to prevent caving in of the strata. 



™^" 0U * S I fig* tte downward 
movement of the diiffiug tool, to prevent 
«j^rmof the strata hloC 

S^x« ,a ja? nd * blB M w canted by 
to vrogreu downwardly. 



l*u«,«a tha mi&ce, inttoad of brrfca a 
*» aisemDled one to the other « driltafl 



surn^lL^^^^ 
supported immediately sfter drtOmg 

b«W JESS * tt Pro cess of 

□am mooJded may be protected from the 
fiF* 1 ,!*^ «**ve which is Moulded 

fccUveiy protected durhia its moulding 
process because rt is enouA to ensured! 
the sleeve former and drffiing tool holder 
iro^ectfce£ sealed for membtag SmS 
to be protected from the strata aid^uTi 
result, all water ingress. 
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According to m farther smnt *v "I ~ 1 — - 

prtaont Invention tfc«k ^£!2a3 ™ for mmWnt ttoeva 6 thravrii 

oquta» e.j. jnud. ctrcnlitcx thai Tvr^*«^ 



below. 

te^ood Item th. toHowfap dc^p&n rt 
™* reference to the mo- 



50 



embodiment 
wmmiite only, with r, 
copipanyfatg dnwinra. 
In the oriwuW: 

£ ft "S^nunm»tkj W in era. 

the mncldno of Figam t . UMmm * a Uioa 1,1 

acsccnt at Ac nuchine of Ffau^lT 

?JSS^ t * h2<l ^ tool 2 and whico raMvhel 
turbine or mi electric motor. It ITtoSSdi^ 
menu of a I3enhle ho«e3 » JllrfCl^jfi^ 

«ntf" matwtal reed St 7?£ 
ue control of «. control uott 9 twd^o^ZTt 

body 10 b joct-j «\3lr S2?T25*« 
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Wfated portion in Ffrure i 

■Bghiljr deflate units 15 end 
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smh the drilfing depth thus ensuring ma 
infection pressure for the resins at former* 
IS and 16 which » 30 bars higher then that at 
the bottom. Flexible hoses 33 and 34 are 

S belted thus tmnrirg that the viscosity of the 
material Is not lowered. A valve 37 enables 
the introduction of hardener Into a static 
inker 38 to be stopped. THe iflov* stalks 
mixer 38 to be drained of hardener, m the 

10 event or a temporary stop in drilling, before 
valve 39, which controls the feed of resin to 
Injection zones 19 or 30, according to 
whether tubing 8 of sleeve 6 Is being made, 
is dosed. It win be understood (hat two 

tS assemblies exist ainuler to that shown In 
Figure 6> one for the sleeve 6, the other far 
the tubing 8. , „ 

Thns H will be understood mat circuits 5 
end 7, illustrated in Figure 1, each comprise 

20 two channels, osm 
for the hardener, 



deflated to enable it to take op a lower 
petition as the result of Injection of oil Into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical impulse from an 
mmd of stroke stop S8, the isapnlse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known* details of 
the virions circuits ensuring roflarkm and 
deflation of the sleeves have not been 
illustrated. Thus, daring a period of time 
wMch may be very abort, sleeve 11 moves 
dovm to a lower level so that whan the top of 
cylinder 42 Is close to piston 40, all that ft* 
necessary is to apply oil under oraitttfe once 
Inside sleeve 12 ana release the 
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s, erne lor the resin and the other initial condlt 
tener. the channel for the latter this purooso 
being provided whh a valve such as 37 used which 
Jolted on the inlet side of > static mixer wire 60 to oo__ 

Figure 8, then, are found the oil circuit 23, 
ream supply circuit 5 and 7 and mud circuit 



such ei 38. Likewise, valves , such as 39 
control the flew of each of me resins and . 
they are located one in channel 7 near In- 
jection zona 19 and the other in channel S 
near injection none 20» 

The advancement of drilling and the 
form to* of tubing 8 and its ileeve 6 are 
carried out as Uhtstraxed dlamnunaticaQy 
in Figure! 3 to 5. In Figure 3, sleeves 11 and 
12 are Hhiatrated deflated and inflated 
respectively. Sleeve It Is last with body 10 
and descend* with body 10 as a result of oil 
pressure, m the general circuit 23, exerted 
on piston 40, fast with body 10, under the 
control of control unit 9 (Figure 6). Oil 
entering the top part of evbuder 42 via 
cfrmnt 41 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
m vices Inflation of the ileeve. 'Thus, at tool 
2 progresses downwards, body 10 descends 
relative to sleeve 1Z Formers 15 and 16 fast 
with body 10 also descend and, during; this 
movement, a certain amount of resin il 
extruded in xone 20 to form sleeve 6, the 
rem gradually polymerising in the regions 
of the beating element 1ft. whereas resin 
extruded in zone 19, the flow of which is 
different from the ream used in the making 
of sleeve 6, polymerises near heating 
element 17 to form tubing 8. It Is of course 
understood that the quantities Injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about 50 mm thick. The control unit 9 
60 controls the supply of resins. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42. Figure 4, This leads to the 
immediate Inflation of sleeve 11, Figure 5, 
65 which holds the body 10 while sleeve 12 is 



pressure inside sleeve It to return to the 
initial conditions Uftostratcd in Figure 3. For 
an and of stroke atop 59 may be 
sends a releasing Impulse by 
wire 60 to control unit 9 (Fiacres 1 aad 8). In 



4 comprising a down ohnnrnl 4a and an up 
channel 46 in zone Z, Figure 7. 
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A high pressure pump 45 supplies (he oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 1 1 and 12. A first circuit 43 leads 95 
to controls CIS, C16 and G22 for inflating 
formeri IS, 16 and shield 32. In the came 
way a psoond circuit 44 leads to controls Cll 
and C 12 for sleeves II and 12. The assembly 
of drculi» 48, 49 and 50 controlling controls 100 
OS, C16, and C22, and circuits 4b and 47 
(xmtrcBmg controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 105 
movement of which depends on die oil led 
via circuit 41, Circuit 41, serving channels 
C42e and C42* controlled by control 
channels 62 and 63 from ttie general control 
51. enables, vis channel Otis, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42fr, cylinder 42 to descend after de flat ion 
of sleeve 12, Wires 61 and 60 transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the sotomatio setting ha motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47, The mud circuit 4 is also placed 
under the control of controls CE, CP and 

125 

Valves B and Fmey be closed in the event of 
me forming machine being stopped or due 
to detection of a high, pressure none by 
detector 53 coupled to control unit 51 by 
C53» In this flhistratkm, the none including 130 
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the tube mating machine, *od the infiatmbl» 
f^eves, his been fodfoeted by the letter Z. 
The moulding tooc has been indicated bv 
the latter M. As far u (he mud circuit b 
cpneexned, it , is seen that it it fad in by 
flexible boae 3 and returned by channel^ 

for realm and hantmten are placed under 
tt* control of controls C35, dtt and C35, 
C36 am watt as controls C37 and C'37 
oornjjlimg valve* 37 for the hardener 

3£Jor ma resins reppry. A channel 54 
cagje^con^unb 51 to eortroei C35 to 
C 36 t^ brfagtag the ream flow under a 
^° 1ltr ? 1 Z*^* tbc H*** of advan ce by 
tSwtt^ channel C53 also\ 

^JS^ tobebronght under a' 



M48J04 



53 by any desired xnethod* 



■aqnentiy 



the bottom of 

Centre! unit 51 is operated 
Btom the surface by une T» 

fa addition to tbaaa cosrtrols, a dotted fine 
C'53 has been illustrated tolnnnrVspcSS 
the object of which i. toseSu. 

««op^. Thk si^^ means of 
eoonectine ^enables the flow of resins to 

17 wSH a V? ******** elements 

17 andT II I of formers 15 and 16 to bo 
switched oft by mean* <rf connection 56 for 
co J Ktro 5f a *i%? < *oaore of the mud circuit 
valrea B and P and by means of connection 
57 for controlling the inflation of sleeves 1 1 
Wd 12. wWT&e c^^locl^tne 
machine and proceeding to faiertT^-^ 



the bottom of Che drilling. Thui the 
^during h/ descant, ed* 
JS? ltl J beBd downwards in the 

tubfaig smd cuts a wall m a truncated inane 
?M? 1 £S? in ? «P with the protecting sleeve. 

T? yancsiecl ihape cutting may alter- 
jatovely be carded out by aboring sleeve. 
^J*™**?* locale* jint^vTSe 
cement plug has been 

fnjnog tool, the preesnra at the bottom 
be^co^.W AyX cbJ£ m? flS 
STS^f 1 ^.^nventional way. When 
trJrrTtJr **2 he * poto where the 
mmcaied portion commences, resin it 
Injected wlflioat haro^xiertttuTforcu^om 
to mud, the. the centre.. ™ *t8t SS 
^f r * oner r «**- While the 
machine is descending and as soon as 
iwmer 16 reaches ttwboUom endof the 
tnmeetsd cone, the controls are set for 

SSSSf JW" fcetweeft the earlier 

tubtag and a new section of tubing, the end 

^1^***** f**}* hddbetweeii two 
truncated layers of tubing resin. Thus tbe 
mechme constructed enables a perfect 
tobmg joint to be made after antn- 
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__ these variota clrcefe* can be of any 
form and as they are not part of the hi- 
*™on ™? ar u apphcauon of me 
units, which can be cbtamed from trade 
tfottoea. is concerned, ,it has not been 
deemed necessary to lUustrate la detaU 
each control, whose structure may take any 
form. The control of resin flow fimits such 
IUrn *p * rnte of Increaae of 10%. Thus, 
even U the bore hole paases throuah an 
underground cavern which may be present 
la the strata, the increase ta ream ffe^wUl 
^^^•^ increase m .sere aid 

cavern. Agmia ttwili be noted fhsi althoush 
sttchoaveraa are osuauy fihed with waterTtt 
is ahvaya poaalble to mate the fleers 
J**™ t^ms^sl rhereof aj selected to 
be able to polymerise in water. As the tuSina 

}iJ^ amd ^TJ btt ae tubmg can 

euD be moulded normally. 

n^SSfif htfxnpt**, the flow of 

^mlener U shaped by means of valrei 37 
and the resfa rfbenltt are drained of har- 
dener. If drOlhig rccomrnances, a start Is 
made by mschhimg me Inner wmH m \k! 
bottoms* of^bfaga^^?^ 



It^s^evldent that the theemaohardemna 

r**7* tubing csn be of any sort 
provloMj that 5s? meeharJcaJ mJSl 

veational tubing. Thus the invention en- 
compaaias the case of forming a rnhma 8 
wtthoat mating a sleeve 6. ^ 
In addition to the above*nea11oued 

alio be usod to make the internal aVwv*ln» 
of tiAes even tt m*Zm ^aS?ort^S 

Ho-^^ controls far advancm * the 

ST ^S^^^w* to retorn 
the sssmnhly to a desired depth, as for 
«aWe whoa relating the tutSng process 
witb the object of cosmeefmg 3fc to the 
previously formed portion. 

WHAT *WB CLAIM IS>— 

tuWi •rauwl the wriJ ^ fte driOod hblc 
w«nR~oott*rwitl, diHlIng cf the hole, toe 
^*P»*7»*ig e«fag InTrf die .trite «£d 
mgress oi water. 

^e of exploratory drfllne; 

moulding a tubing around the wall of the 
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driU©d hftle ilmuJtauooiiEly with the 
downwa rd raov.meni of the drfbm> CooL to 

gSL * J? trifling tool k ttp^S 

W^litomjmjber nod tbo tabUg audi 

expand^ member and the drill** toolto 
a** the drfHii* tool to p^SlotS 

-^*^Xo^ 
injection «ooe Befog Bfmdamth^mmmA 

jjWA tt. mould. ble ^Sriu iTStheia£ 

'« . method aoconiinf to ckfan A i„ 
flH> dbBlod bote, the inject!©* hi™ 

SS5=iSc&eSsS 

„ 8 -,^J a » t(l ? < l aoeoftBng to cither ctdm 6 
or data 7, is which the matBriS SrSj 

wet pwce.ta &• preaeuos or walar. 



body, ■ toeond mflatablo anmSr *L«n£ 



••Wtody fox f omlmf ■ 



tubing former oo 

*■»■ former t^taaw 
^. t ?™«»"«t H; tower Md. «idVW 

13 'TJl^Sw taSS 

13 to Uh^£ti. l f£'* din « to »«V «* claims 

ESuSSr Sot 

th ;„ h, ^ on ) ,™« o* the iloc^nSr* 
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"am miter. 

. * a . A ewttod icoocdliiD to any of claim, fi 
to 9, ta which the motttdta of tfaa rfeorTu 

iectod material, .j^^SS to 

aa&^ilS^"* «*23STSa tool 
tower end anda'f.ed ifa^foTtoedh^ 
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bant 
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pre&rare In the bottom of a 
drilled end Cox continuing the flow 
moulding material. 
22. A machine according to claim 21 
5 when dependent on ctslsa 19, ta which said 
control means Is adapted to act on reception 
of an impulse from the preesure aeusor such 
thai, when tttcpretfure tensed by the sensor 
ex ce ed s e pre d e te rmined Maine, said control 

10 means caosei the delivery of mud to the driQ 
Cool and to stop, both the sleeves to inflate, 
the or «ach hardracr dcOrery valve to close, 
the or each delivery valve for the moulding 
material to close at the outlet from the or 

15 each static mixer once the mixer has been 
drained of hardener , the switching off of the 
of each heating element circuit and a halt to 
the machines progress downwards. 
23* A niachmo according to any of ctnhn* 

20 20 to 22, In which amid control meaas In- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation or the second sleeve ami its 
descent under the control of a first end of 
stroke atop In said hydraulic jaolu a second 25 
end of stroke stop being connected to means 
for setting In motion inflation of me second 
sleeve, deflation of the first sleeve and me 
filling of the other annular chamber in said 
hydraulic Jack. 30 

24. A method of exploratory drilling 
eubstaatiaOy as herein described. 

25, A machine for exploratory drOuns 
»ubJtantiany si herein described with 
reference to the acoornpanytng drawing*. 35 

A. A. THORNTON & CO*. 
Northumberland House, 
303—306 High tfolborn, 
LoodonTWXU. 



PrtmUd for Hjd- 



*JFZ> U ?£&?£! l * Uau!, r O0lo » *ar the CburtaFrtav,IieemmatonBna.im 
by ttolfcant Oto^m ^ScuOiame^en Buflfl^ra, l^S^wSx^ trS 



»«4B3M COMPLETE SPECIFICATION 
4 SHEETS ™* '» « ^r^eu,, ^ 

Sheet 1 



/vet/: 



U48304 COMPLETE SPECIFICATION 
4 SHEETS TW * ^wwtaf It u re^rWuct/on vf 

Sheet 2 



n 



Fig. 2. 




144tt<M COHPUtE SPECIFICATION 
4 SHEETS i mr ' H F ^ « rtppoducfloft of 

Shoot 3 




F/G.S. 



1448304 COMPLETE SPECIFICATION 

4 SHEETS ^wtaf U q reproduce/** mf 

tkm Orif tool oa a rvttKtd scat* 

SNtt 4 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



p4 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




